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Fullerene chemistry has been widely developed since 1991 when C60 was 
synthesized in macroscopic quantities. Many functional fullerene derivatives have 
been synthesized hitherto and have potential applications in our lives.    
Chlorofullerene is a valuable synthnol for further preparation of novel fullerene 
derivatives and attracts considerable attention. Chlorination of C60 using ICl as a 
reagent produces an individual isomer of C60Cl6 in excellent yield, and the product 
may be directly used in the subsequent reaction without further purification. 
Traditionally, the reactions involving C60Cl6 can be achieved by electrophilic aromatic 
substitution or nucleophilic substitution reactions. However, selective substitution of 
C60Cl6 producing fullerene derivatives through a radical way has rarely been reported 
heretofore. Herein we report the reaction of C60Cl6 with arylacetylenes and 
phenylethynylmagnesium bromide respectively. Especially, the reaction involving 
C60Cl6 with arylacetylenes in the presence of copper(I) iodide produces 
fullerocyclobutene derivatives (Scheme 1), which is challenging due to the strong 
tension of four-membered ring. We find that cyclobutene moiety is effectively 
constructed in the fullerene skeleton by a radical mechanism rather than a [2+2] 
cycloaddition route. In two equivalents of copper(I) iodide, the reactions involving 
C60Cl6 with arylacetylenes afford fullerocyclobutenes in 36-53% yields, depending on 
the electronic effect of the substituted group at the phenyl ring. The complete 





C NMR spectroscopy, UV-vis spectroscopy and IR 
spectroscopy. A possible radical mechanism responsible for the formation of 




















Scheme 1. Copper(I)-mediated radical reaction involving C60Cl6 with arylacetylenes 
 
Polymer solar cells have attracted great attention due to their advantages of 
flexibility, easy fabrication, wide variety of sources and low cost. While people make 
efforts to optimize the donor materials, significantly less attention has been placed on 
acceptor materials which to data remain dominated by fullerene derivatives 
[6,6]-phenyl-C61-butyric acid methyl ester (PC60BM) and its corresponding C70 
derivative (PC70BM). However, isolation and characterization of the isomers of 
bisPC70BM has rarely been reported heretofore. Herein a large number of 
[6,6]-PC60BM, [6,6]-PC70BM, [6,6]-bisPC70BM have been synthesized and the 




C NMR spectroscopy. Studies on the isolation and photovoltaic property of the 
isomers of [6,6]-bisPC70BM are in progress. 
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